This paper describes the simulation studies on the motions of stripped electrons generated in the injection section of the Spallation Neutron Source (SNS) accumulator ring and the effective collection mechanism. Such studies are important for high intensity machines, in order to reduce beam loss and protect other components in the vicinity. The magnetic field is applied to guide electrons to a collector, which is located at the bottom of the beam vacuum chamber. Part of the study results with and without considering the interactions between electrons and materials are presented and discussed. The final engineering design of the electron collector (catcher) Is also described.
INTRODUCTION
The electron multi-pacting induced by beam loss and residual gas ionization along the ring has been studied in detail [1] . In the SNS accumulator ring straight section, electrons are stripped from the injected H-beam through a carbon foil. These protons must make 1100 turns to be compressed from 1 ms Linac pulse into a 700 ns bunch with 2E14 protons. The stripped electrons will have the same initial velocity but twice the intensity (current) of the H-beam. In this paper, we report the studies on electrons, and the optimum design of the collector.
GUIDING MAGNETIC FIELD
In the injection straight section, the fixed orbit bump is a chicane consisting of four dipole magnets. The carbon foils are placed in the second chicane dipole magnet, which provides monotonically decreased magnetic field along the vertical direction. The third chicane dipole magnet then provides the compensation on the uniformity of the integrated field. The total integrated field of these four chicane magnets must be zero, which has no effect on the circulated beam. [2] To control the movement of the stripped electrons, the foil is located at the down stream fringe field of the second chicane dipole magnet with coordinates (x, y, z) = (40, 23, 307) mm. Assuming the origin is at the center of this magnet; x is in the outwards radial direction; y is in the vertical direction; and z is in the beam tangential direction.
The fringe field from an ordinary dipole magnet has the "magnetic bottle" effect, i.e., the field strength is stronger at the top and bottom than that of the middle. The stripped electrons possess 1.4 kW average power. If they are not guided to a safe location, then they could repeatedly move up and down, result in significant beam loss and foil mechanical system damages. To ensure the stripped electrons are not reflected upwards before reaching the electron catcher, the lower pole of the second chicane magnet is extended by 200 mm with respect to the upper pole, so that the flux density at the bottom pole (where catcher is located) will be lower than at the foil. Figure 1 illustrates the mechanism of electron collection from a side view.
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Vcuun caihber wxal The catcher consists of 5 pieces of serrated shaped "pyramids". The cross-section of the each piece is shown in Fig. 3 During these studies, we also considered the position and momentum errors that H-hits the foil. We have learnt that stripped electrons can be sufficiently collected by using a semi-circular catcher with a radius of 30 mm. The optimum position of the center of this semi-circle (the middle point of its diameter) should be located at x-76 mm, z=290 mm, with the tolerance of ±1.0 mm.
FINAL DESIGN OF THE CATCHER
The catcher consists of five wedge shaped pieces (pyramids) machined from carbon impregnated carbon fiber (carbon-carbon). The machined surface finish on these pieces is on the order of 32 micro-inches. 
